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Andrii Vozniuk, Marı́a Jesús Rodrı́guez-Triana, Adrian Holzer, and Denis Gillet
REACT Group, EPFL, Station 9, 1015 Lausanne, Switzerland.
Email: {andrii.vozniuk, maria.rodrigueztriana, adrian.holzer, denis.gillet}@epfl.ch
ABSTRACT
Finding relevant content is one of the core activities of users
interacting with a content repository, be it knowledge workers using an organizational knowledge management system
at a workplace or self-regulated learners collaborating in a
learning environment. Due to the number of content items
stored in such repositories potentially reaching millions or
more, and quickly increasing, for the user it can be challenging to find relevant content by browsing or relying on
the available search engine.
In this paper, we propose to address the problem by providing content and people recommendations based on user
interests, enabling relevant knowledge discovery. To build a
user interests profile automatically, we propose an approach
combining content analytics and activity tracking. We have
implemented the recommender system in Graasp, a knowledge management system employed in educational and humanitarian domains. The conducted preliminary evaluation
demonstrated an ability of the approach to identify interests
relevant to the user and to recommend relevant content.
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1.

INTRODUCTION

Knowledge plays an essential role in value creation in the
post-industrial economy. Knowledge is acquired and enriched in learning, which often takes place at a workplace
or in an educational setting. While learning, people interact with content as a knowledge medium, located in various
content repositories. In an educational setting, such content
repositories are usually learning environments, where both
students and teachers interact with the content found there.
Teachers would regularly interact with the content, when
preparing a course while students - when following a course
or just collaborating with peers.
When working on a course in a learning environment,
teachers enrich the system with relevant materials including text files, web links, videos, audio recordings coming

from their device or the cloud. Other teachers can benefit
from content already available in the platform when preparing their courses. Moreover, it may also be beneficial for the
students to have access to the content that is relevant to their
interests, but which the teacher did not directly include into
her course [25]. In the case of learning environments with a
vast number of content items, it may be hard for the user
to find content items corresponding to her interests.
To address the mentioned issues, we propose to employ
a recommender system that combines the content analytics,
activity tracking, and information retrieval techniques to (1)
build the user interests profile and afterward (2) to suggest
content relevant to the user and users with similar interests
enabling knowledge discovery. To perform the recommendation, first, for each item available in the content repository,
we employ natural language processing techniques to identify a set of concepts related to the content in a similar way
how humans would do it. Relying on high-level concepts instead of specific words present in the text when constructing
user interests profile and afterward finding similar items, allows to identify the content that covers the same high-level
concepts even if the specific words used in it are different.
Next, we analyse the interactions of the users with the content items based on available user activity recordings and
aggregate the concepts in the content that the user interacted with building in this way the user interest profile. Finally, we use information retrieval techniques to recommend
to the user relevant content based on the similarity between
the concepts in the content and concepts identified as user
interests. In the same way, our approach allows finding relevant users based on the determined interests similarity. Our
approach puts the user in control of her interests profile and
allows to adjust the interests by removing concepts if necessary, as in the case when the user is not interested at the
moment in some of the identified concepts.
To evaluate the usefulness and the performance of the
algorithm, we have implemented the approach in Graasp, a
knowledge management system used in educational [2] and
humanitarian [24] settings. Afterward, we have evaluated
the approach with teachers, identifying their interests and
providing them with recommendations.
This paper describes the algorithm used, the implementation details of the approach in Graasp and the evaluation
of the approach with users. The structure of this paper is
as follows. First, Section 2 reviews some of the relevant approaches to content analytics, activity tracking, and knowledge discovery. Afterward, Section 3 explains our approach
to constructing user interests profile and demonstrates how

